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PRELIMINARY AMENDMENT 

Sir: 

Prior to examination of the above-identified application on the merits, please amend the 
application as follows: 

Please cancel claims 17-19 and 40-42. 

Please amend claims 1, 9, 20, 21, 22, 26, and 33, to read as follows: 



(Amended) A manufacturing method for a single crystal of calcium fluoride, having its 
optical properties improved through an annealing process comprising the steps of: 

providing a single crystal of calcium fluoride in a sealable container, sealing said 
container, then 
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heater arranged external to said container such that a 



temperature inside said container is raised to a first temperature, which is lower than a melting 
point of said single crystal of calciuir fluoride, 

maintaining the temperature inside said container at said first temperature for a 
designated period of time, 

lowering the temperature inside said container to room temperature, 

wherein, 

the first temperature is betweeii 1020 °C to 1150 °C. 



9. (Amended) A manufacturing method for a single crystal of calcium fluoride having its 
optical properties improved comprising the steps of: 

providing a single crystal of calcium fluoride and a fluorination agent in a second 
container arranged in a sealable first c ^ntainer, sealing said first container, then 

heating said first container with a heater arranged external to said first container such that 
a temperature inside said second container is raised to a first temperature, which is lower than a 
melting point of said single crystal of qalcium fluoride, while said second container is filled with 
a fluorine gas atmosphere, 

maintaining the temperature ins|de said second container at the first temperature for a 
designated period of time, 

lowering the temperature inside Jsaid first container and the temperature inside said 
second container to room temperature, 
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opening the inside of said first container to a normal atmosphere, 



wherein, 

the first temperature is between 



1020 °Candll50°C. 



point of said single crystal of calcium 



20. (Amended) A manufacturing method for a single crystal of calcium fluoride, having its 
optical properties improved comprising the steps of: 

providing a single crystal of calcium fluoride in a sealable container, sealing said 
container, then 

heating said container with a heater arranged external to said container such that a 
temperature inside said container is raised to a first temperature, which is lower than a melting 

l fluoride, 

maintaining the temperature iqside said container at said first temperature for a 
designated period of time, 

lowering the temperature insi4e said container to room temperature, 
wherein, 

a balance between an effect oi[ improving the optical properties of said single crystal of 

including delivery time and cost, is achieved, such that, 
during a high temperature range, the tjemperature is lowered at a slow rate, and during a low 
temperature range that is lower than tie high temperature range, the temperature is lowered 
faster as the temperature becomes loAyer. 
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calcium fluoride and the productivity. 
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d for a single crystal of calcium fluoride, having its 
steps of: 

providing a single crystal of calcium fluoride in a sealable container, sealing said 
container, then 

heating said container with a heatfer arranged external to said container such that a 
temperature inside said container is raised to a first temperature, which is lower than a melting 
point of said single crystal of calcium fluoride, 

maintaining the temperature inside said container at said first temperature for a 
designated period of time, 

lowering the temperature insidjb said container to room temperature, 

wherein, 

said container is filled with aii inert gas, and the inside of said container is maintained at 
an atmosphere of approximately 1 atjin such that said single crystal of calcium fluoride is not 
oxidized. 



22. (Amended) A manufacturing method for a single crystal of calcium fluoride having its 
optical properties improved compiising the steps of: 

providing a single crystal of calcium fluoride and a fluorination agent in a second 

I -st container, sealing said first container, then 
■ with a heater arranged external to said first container such that 



container arranged in a sealable fi 
heating said first containe 



the temperature inside said seconp. container is raised to a first temperature, which is lower than a 
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melting point of said single crystal of calciunji fluoride, while said second container is filled with 
a fluorine gas atmosphere, 

maintaining the temperature inside/said second container at the first temperature for a 
designated period of time, 

lowering the temperature inside kaid second container to room temperature, and 
opening the inside of said first/container to a normal atmosphere, 
□ wherein, 

JP at a minimum, in order to prevent oxidation of said single crystal of calcium fluoride 

jf during the process, the process is carried out such that said fluorination agent is vaporized and 
J* becomes a fluorine gas atmosphe/e inside of said second container, while a pressure inside said 
^ first container is maintained at approximately 1 atm. 



26. (Amended) A manufacturing method for a single crystal of calcium fluoride, having its 
optical properties improved^omprising the steps of: 

providing a single c/ystal of calcium fluoride in a sealable container, sealing said 
container, then 

heating said container with a heater arranged external to said container such that a 
temperature inside said container is raised to a first temperature, which is lower than a melting 
point of said single crystal of calcium fluoride, 

maintaining thp temperature inside said container at the first temperature for a designated 
period of time, 
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lowering the temperature inside said container/to room temperature, 
wherein, 

the first temperature, which is between 102,0 °C and 1 150 °C, is lowered to a second 
temperature, which is in the range of around 600rC to 900 °C, at a rate of 1.2 °C/hour or less. 



33. (Amended) A manufacturing method/for a single crystal of calcium fluoride having its 
optical properties improved comprising tlWsteps of: 

providing a single crystal of calcium fluoride and a fluorination agent in a second 
container arranged in a sealable first container, sealing said first container, then 

heating said first container wim a heater arranged external to said first container such that 
a temperature inside said second container is raised to a first temperature, which is lower than a 
melting point of said single cry sta/of calcium fluoride, while said second container is filled with 
a fluorine gas atmosphere, 

maintaining the temperature inside said second container at said first temperature for a 
designated period of time, 

lowering the temperature inside second container to room temperature, 

opening the insid^'of said first container to a normal atmosphere, 

wherein, 

the first temperature is between 1020 °C and 1 150 °C, and 
the temperature is decreased from said first temperature to a second temperature, which is 
in the range of around 600 to 900 °C, at a rate of 1.2 °C/hour or less. 
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